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INTRODUCTION
The oscillatory processes have been successfully applied for the analytical purposes [1] [2] [3] [4] [5] [6] [7] [8] [9] [10] [11] [12] [13] [14] [15] [16] [17] . Some of them were used for the characterization of catalysts [18] [19] [20] [21] [22] [23] . Namely, the properties of the catalyst based on polymer functionalized by iron [18] [19] [20] [21] and enzyme peroxidaze [21, 23] was tested by the BrayLiebhafsky oscillator as the matrix.
The subject of this paper is the polymer supported cobalt catalyst examined by a perturbation of the BL matrix.
The Bray-Liebhafsky oscillatory reaction is the decomposition of hydrogen peroxide into the water and oxygen in the presence of iodate and hydrogen ions [24, 25] :
In this reaction numerous intermediates as I -, I 2 , HOI, HOOI, etc., exist [24] [25] [26] [27] [28] . The reaction (D) is the result of the oxidation (O) of iodine to iodate
and the reduction (R) of iodate to iodine
The decomposition of hydrogen peroxide (D) in the BL matrix can be described by equation [29] . In
the particular system consisting of hydrogen perox ide, potassium iodate and sulfuric acid, the rate con stant k D is a function of potassium iodate and sulfuric acid
Influence of sulfuric acide on the reaction (D) is com plex, between first and second order (1 < q < 2) depending on the range of values of [H 2 SO 4 ] 0 .
It was also found that there is the relations between the rate constants of the reactions (D), (R), and (O), and the periods τ 1 and τ end , and also the total number of oscillations (n) [23, 30, 31] . Therefore, the men tioned periods can be used in kinetics analysis instead the rate constants. EXPERIMENTAL Catalyst was prepared by wetness impregnation of cobalt(II) nitrate on the macroreticular copolymer of poly 4 vinylpyridine with divinylbenzene. The cobalt content on polymer was 5.72 wt % [32] .
All experiments were conducted in the closed well stirred reactor. Volume of the reaction mixture was 52 ml. The reaction between 25 ml of sulphuric acid, 25 ml of potassium iodate and 2 ml of hydrogen perox ide was examinated in the reaction vessel (METH ROM EA 876 20) protected from light. The I -ion sensitive electrode (Metrohm 6.0502.160) as the work ing electrodes, and reference Ag/AgCl electrode (Metrohm 6.0726.100) were used. In the reference Ag/AgCl electrode, the inner electrolyte was a 3 mol l -1 KCl and the outer electrolyte was a saturated solu tion of K 2 SO 4 . The potential changes of I -elec trodes during the experiment were followed and written down using data collector (EH4 pH meter During the experiments, the temperature of reac tion vessel was regulated by a thermostat (Julabo ED, Germany) with precision ±0.1 K. The reaction mix ture was stirred by a magnetic stirrer (IKA COM BIMAG RET) at 900 rpm.
Activity of Polymer Supported Cobalt
All substances were produced by Merck (Darms tadt, Germany). The solutions were prepared by p.a. chemicals and with deionization water with specific resistance 18 MΩ/cm. The measurements were done in two independent series: in homogenous BL matrix, and in the heteroge neous mixture of BL matrix and the catalyst. The sub stances were added in the reaction vessel by the follow ing order: catalyst, KIO 3 , H 2 SO 4 and finally H 2 O 2 was added when the temperature and the potential were standardized. For the beginning of the reaction, the moment when of hydrogen peroxide was added to the vessel, was taken. 
RESULTS AND DISCUSSION
The iodide oscillograms of the BL matrix and the matrix with various amounts of polymer supported cobalt catalyst are presented in Fig. 1 . Oscillograms of the same type are obtained, indicating that the dynam ics of the observed processes is not changed. Moreover, the number of oscillations (n) and the duration of the oscillograms (τ end ) decrease, whereas the preoscilla tory period (τ 1 ) increases, when amount of catalyst increases (Fig. 1) .
In the presence of the catalyst in the matrix we must involve new rate constant for the overall process (D). Similar as in the [33] we can suppose that the cat alyst influences on k D by the relation
where is dimensionless mass of the catalyst nor malized with respect to mass units, x and y are empir ical kinetic parameters. Since the dynamics of the BL reaction does not change in the presence of catalyst, the equation (1) can be applied on perturbed BL sys tem. In this case according to equations (1) and (3) we obtained following relation:
Where is length of oscillograms of perturbed BL system. The validity of equation (4) is illustrated in Fig. 2 ln( ), we evaluate the parameters x and y, which amounts, x = 21.1 and y = 1.2.
NUMERICAL SIMULATIONS
The numerical simulations of the Bray-Liebhaf sky reaction were carried out using the MATLAB program package and under the conditions used in the experiments. In our simulations, a set of reac tions (R1)-(R6), (R8), suggested in [34- Almost all rate constants (table) were taken from earlier numerical simulations [30, 35] . The rate con stant for reaction (R3) was changed slightly to obtain better agreement with the experimental results. The rate constant for reaction (R10) was found in the liter ature [38] , while the rate constants for reactions (R9) and (R11) were obtained in this work. Figure 1b shows the simulation results of the BrayLiebhafsky reaction without and with various amounts of polymer supported cobalt catalyst. In view of imperfect model, we have not obtained same value for the duration of the oscillograms, but there is a good trend (Fig. 2b) . We have received a good agreement of the parameters x and y (x = 40.44, y = 1.4) with exper imental ones (x = 21.1 and y = 1.2).
CONCLUSION
Presence of the catalyst under applied conditions did not change the dynamics of the BL reaction. By the formal kinetic analysis we did evaluate the activity of the tested catalyst. All experimental results were simulated using a reaction model with eleven steps. 
